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Patellofemoral problems form a large part of pathologies affecting the knee. Patellofemoral instability mostly affects the adolescent age group.[@ref1][@ref2]

Patella is held in position by static and dynamic restraints. The trochlear groove (TG) formed by the two condyles is the major static restraint. The medial soft tissue structures resisting the lateral forces on the patella have been divided into three layers by Warren and Marshall.[@ref3] The dynamic stabilizers are the muscles around the knee, the vastus medialis obliquus (VMO) being the most important muscle. The first layer is formed by the deep fascia investing the sartorious muscle. The second layer consists of the medial patellofemoral ligament (MPFL) and the superficial layer of the medial collateral ligament. The third layer is formed by the joint capsule and the deep layer of the medial collateral ligament. The second and third layers are separated by a thin layer of presynovial adipose tissue.

The medial static stabilizers are formed by MPFL, medial patellotibial ligament, medial patellomeniscal ligament.[@ref4] This triangular arrangement prevents lateral and superior translations of patella. The MPFL is attached to the medial femoral condyle 10 mm proximal and 2 mm posterior to the medial epicondyle, it is approximately 2 mm anterior and 4 mm distal to adductor tubercle, which is easily palpable.[@ref5] The patellar attachment is about 10 mm from the superior pole of patella almost at the upper and middle-third junctions. Biomechanical testing has shown that MPFL provides about 53% restraint against lateral forces on patella.[@ref6] The MPFL and medial patellomeniscal ligament together provide about 75% of medial resisting force.[@ref7]

Surgical techniques to treat patellofemoral instability have been advocated as early as in 1959 and about 137 procedures have been described. Reconstruction of MPFL by various techniques is slowly gaining popularity in treating patients with patellar instability as it is the most commonly injured medial structure in a patellar dislocation.[@ref8] In this study we hypothesised that MPFL reconstruction was adequate to treat patients with patellar instability if the tibial tubercle and the centre of the trochlear groove (TT-TG) value was less than 20 mm and without a dysplastic trochlea.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

30 patients who had undergone MPFL reconstruction for patellar instability between April 2009 and May 2011 by the same technique and by the same surgeon were included in this prospective study. All patients included in the study had traumatic patellar dislocation followed by instability and was characterized by apprehension and reduced activity due to the fear of dislocation. They had a Beighton score of less than 6 and tibial tuberosity (TT) - TG distance of less than 20 and a minimum of two episodes of patellar dislocation for inclusion in the study. Patients with ligamentous laxity, TT - TG distance more than 20 mm and shallow trochlea were excluded from the study. Preoperative knee radiograph anteroposterior, lateral and skyline views were done. Preoperatively magnetic resonance imaging was done in all patients to confirm MPFL tear and rule out any associated osteochondral or other intraarticular pathologies. Patients were regularly followed up and were called for reassessment between May and August 2012.

Operative procedure {#sec2-1}
-------------------

Diagnostic arthroscopy was performed and any intraarticular pathology (cartilage injury) was addressed. The gracilis tendon was used in all patients. Gracilis tendon was harvested through a 2-3 cm long incision placed 1 cm medial and below the TT. The sartorius fascia was identified and split. The gracilis tendon being tubular was easily palpable. We used a closed tendon stripper to strip the gracilis tendon once it was isolated along with its periosteal insertion. The tendon was then prepared. As the length between the femoral entry site and medial edge of patella was 6-7 cm for double stranded graft, a minimum of 16 cm length of tendon is required.[@ref9] A 3 cm incision was made over the medial femoral condyle centered over adductor tubercle and the tissues separated in layers. A 2 cm incision was made over the medial aspect of patella and the periosteum and bone are exposed. The plane between layers two and three containing presynovial fat was identified and separated. A path was created by blunt dissection between the medial aspect of patella and the femoral condylar incision. A guide wire was used to mark the entry point at the junction of upper 1/3 and lower 2/3 of patella, centered on the patella anteroposteriorly. An anterior cruciate ligament jig was used to pass the guide wire such that it exits laterally at the center of patella anteroposteriorly and the junction of upper 1/3^rd^ and lower 2/3^rd^ \[[Figure 1](#F1){ref-type="fig"}\]. The position of the guide wire was checked under an image intensification. A 4.5 mm tunnel was made using a cannulated drill bit over the guide wire. A tunnel 20 mm in length was made of size corresponding to the graft diameter. A beath pin was passed into the lateral side of patella and graft along with the endobutton was passed and the button flipped. The graft was then passed into the femoral incision site through the plane previously created between layers 2 and 3. A guide wire was passed into femur under image guidance in the true lateral view, about 2-3 mm proximal to the intersection of the posterior end of the Blumensaat line and an imaginary line extending from the posterior margin of femur, this site marked the femoral insertion of MPFL \[[Figure 2](#F2){ref-type="fig"}\].[@ref10] MPFL is not a true isometric structure. A 20-25 mm tunnel corresponding to the graft diameter was drilled over the guide wire and the graft was tightened by beath pin pull through sutures from the lateral aspect of femur and fixed with bio absorbable screw with the knee in 45° of flexion to avoid overtightening of the graft.[@ref11] In patients with cost constraint a staple was used. In patients with associated Grade III-IV chondral lesions, microfracture chondroplasty was done and in those with Grade I-II lesion debridement was done. The patellar tracking was reassessed by taking the knee through a full range of motion (ROM) and the wound closed in layers. No drain was used. Compression dressing was applied.

![Peroperative clinical photograph showing anterior cruciate ligament jig used for patellar tunnel](IJOrtho-48-501-g001){#F1}

![A fluoroscopic view showing C-arm landmark for femoral tunnel](IJOrtho-48-501-g002){#F2}
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--------------

The knee was supported with a long leg knee brace for 3 weeks. Partial weight bearing was started on day one and continued up to 3 weeks. Knee ROM between 0 and 45 was started on the 3^rd^ postoperative day. The knee ROM from 0 to 90° was started from the 3^rd^ postoperative week. At the end of 3 weeks brace was removed and full weight bearing was allowed. Patients were started on sports related activities and unopposed sports training was allowed after 3 months. Patients were slowly allowed to get back to active sports after 6 months.
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=====================

Patients were reviewed between May and August 2012. The patients' preoperative and postoperative Kujala and Lysholm scores were recorded. At the time of latest followup, their present Kujala and Lysholm scores were assessed. Patients were examined for tenderness and apprehension.

Of the 30 patients included in the study 13 were males and 17 females. The mean followup was 25 months (range 14-38 months). 22 (73%) patients had more than 24 months of followup. The median age of patients included in this study was 18 years (range 11-50 years). All patients had a minimum of two episodes of instability. The median period of instability prior to surgery was 1 year (range 1 month-17 years) \[[Table 1](#T1){ref-type="table"}\].

###### 

Clinical details of patients
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Subjective patient symptoms improved in 26 (86%) of patients. None of the patients had patellar subluxation or dislocation. 3 patients had apprehension regarding instability. The mean postoperative Kujala score was 87.3 (range 68-96) and the mean Lysholm score 88.06 (range 71-95). The mean improvement in Kujala score was 39.7 (range 8-85) and that of Lysholm score was a mean of 43.5 (range 15-73). 6 patients had pain on strenuous activity all of whom had International Cartilage Repair Society Grade III-IV cartilage lesion of the patella or trochlea at the time of the primary procedure. Full range of movement was attained in all patients expect one who had only 100° of flexion. All patients returned to preoperative level of activity. One patient who was a classical dancer returned to preoperative levels of dancing. Statistical analysis was done using paired Students' *t*-test. The *P* value for both the Kujala and Lysholm scores were less 0.001, hence extremely significant \[[Table 2](#T2){ref-type="table"}\].

###### 

Functional outcome analysis
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Various surgical procedures have been proposed to treat patellar instability. No surgical technique has been successful in all patient groups. A study by Fithian *et al*.[@ref12] have stated that more than 100 surgical techniques have been described to treat patellar dislocation. No single surgical procedure would be appropriate for all patients and hence a combination might be required.[@ref13] Proximal realignment procedures like medial plication and lateral release have been described with various recurrence rates.[@ref14][@ref15] Medial transfer of TT as an isolated procedure in patellar instability has produced poor results.[@ref16][@ref17][@ref18]

In the 1990\'s the importance of MPFL was identified as the primary medial stabilizing structure.[@ref7][@ref19][@ref20] According to Conlan *et al*. about 53% of medial restraint is provided by MPFL.[@ref6] Surgical explorations and radiological studies have shown that MPFL is injured in most cases of patellar dislocations.[@ref21][@ref22] Studies have reported that reconstruction or repair of MPFL is important to maintain patellar stability.[@ref23][@ref24][@ref25][@ref26][@ref27]

Our study contained 30 patients who underwent MPFL reconstruction and were followed up for a minimum of 14 months (with a mean of 25 months), 73% of patients had a followup of greater than 24 months. We did not have any recurrence of dislocation or subluxation, which is similar to other studies.[@ref9][@ref28][@ref29][@ref30][@ref31][@ref32] The postoperative Kujala score was 87 (68-96) and the Lysholm score was 88 (78-95). This was similar to other studies.[@ref30][@ref31][@ref33][@ref34] Schottle *et al*.[@ref10] reported significant improvement in the kujala scores following MPFL reconstruction comparable to our results. All patients with Grade III-IV cartilage lesion had pain associated with stair climbing and squatting and had lower scores compared with the rest.[@ref28] Seven patients had a positive apprehension test of which three had fear of instability during sports activity, but no one had any episode of subluxation or dislocation.

Patellar fracture has been described as a complication, but we did not encounter this in any patient.[@ref29] Pain at the femoral fixation (FF) site was present in six of the nine patients in whom staple was used for FF and this warranted removal of implant in all six patients, all of them had total relief from pain after implant removal.

MPFL reconstruction using gracilis graft with endobutton on the patellar side and bio absorbable interference screw on the femoral side has shown very satisfactory short term results. Some patients may have persistence of apprehension.
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